Abstract -Some ergot alkaloid derivatives containing a double bond in ring D have been reacted with diazomethane/palladium diacetate reagent to result in formation of a fused cyclopropane ring. This procedure proved to be generally applicable for cyclopropanation of Ergot alkaloids.
This successful transformation prompted us to extend our investigations in order to transform C=C double bonds of various natural compounds to fused cyclopropane rings. Formation of the unique structural element of the cyclopropane moiety 2, 3 has always been considered as a challenge in the area of both artificial 4 and natural alkaloids. [5] [6] [7] For such transformation various techniques (Simmons-Smith reaction 8, 9 transformation with dimethyloxosulfonium methylide, 10 and reaction with diazomethane 11 ) has been reported in the literature and, also, an extensive review have also been reported recently. In the course of our earlier research 13, 14 we described the synthesis of lysergic acid derivatives 3-5. These compounds containing the C-9 = C-10 double bond seemed to serve as proper starting materials for the synthesis of new cyclopropane-fused derivatives. Thus, 3-5 were treated with diazomethane in the presence of palladium diacetate and, in accordance with our expectations, formation of the desired fused derivatives (6-8) was experienced. The compounds were isolated as hydrochloride salts in fairly poor yields (15-20%) due to the high sensibility of the ergoline ring. Unfortunately other well known cyclopropanation methods [8] [9] [10] [11] failed as even traces of the desired compounds could not be detected in these cases.
Structures of the new compounds 6-8 have been elucidated by 1 NMR spectroscopy. 1 The steric arrangement of the cyclopropane ring was concluded upon results of NOE experiments: the new ring was found to occupy  position being in trans to H-5 atom.
In the synthetic pathway to lysergic acid an important intermediate is 8-oxo-ergolene (9) 3 which was now also considered as a substrate for cyclopropanation. Treatment of 9 with diazomethane under the established reaction conditions gave a mixture of two products which were separated by chromatography.
MS and 1 H-NMR measurements unambiguously revealed that the cyclopropane ring was incorporated in both products (10 and 11). Spectral assignments suggested, furthermore, that the new cyclopropane ring had different steric positions in the two racemic compounds: the tricyclic ring occupied  position in the major product 10 isolated in 13% as a HCl salt, whereas it was found in  position in the minor product 11 isolated in 6%.
In order to rationalize preference of the  position of the cyclopropane rings formed in these reactions, heats of formation of the  and  isomers were calculated by simple MM2 calculation. 15 Comparison of the obtained values for heats of formation (37.67 Kcal for 10 and 32.69 for 11) reveals that the  isomer 10 is more stable roughly by 5 kcal/mol in comparison to the  isomer 11. Inspection of the 3D models of the two isomers suggest that in 11 the CH 2 group of the cyclopropane ring and the C12-H atom are fairly close to each other. This steric hindrance as well as the possible 1,2-diaxial interaction between CH 2 and the axial CHs might be responsible for the experienced stereoselectivity.
Successful cyclopropanation was also achieved with ergotamine (12) having a fairly complicated chemical structure. Thus, C-9 = C-10 double bond was found to undergo cyclopropanation to give the ring fused product 13, though the yield remained rather poor (12%) in this case, too.
These findings reveal that our methodology for cyclopropanation seem to offer a general approach for transformation of the double bond of ring D of ergot alkaloids to a fused cyclopropane moiety. Further investigations in order to try to increase yields are in progress.
EXPERIMENTAL

General methods
Melting points are uncorrected. NMR measurements were performed on Varian INOVA-400 spectrometer equipped with a 5 mm inverse detection z-gradient probe. 1 H and 13 C NMR spectra were measured at rt (25°C) using DMSO-d6 as solvent. 1 
General procedure for cyclopropanation
Solution of starting compounds 3, 4, 5, 9 or 12 (1 mmol) in CH 2 Cl 2 (10 mL) was cooled in an ice-water bath, Pd(OAc) 2 (15 mg; 0.068 mmol) was added, and while stirred in an argon atmosphere, 0.3 M CH 2 N 2 -CH 2 Cl 2 solution (35 mL; 10 mmol) was added into the mixture. The mixture was stirred at 0-5 °C.
Progress of the reaction was checked by TLC (CHCl 3 -MeOH 9:1 R f of product > R f of starting compound).
After 1 h reaction time another portion of CH 2 N 2 -CH 2 Cl 2 solution (35 mL; 10 mmol) and Pd(OAc) 2 (15 mg; 0.068 mmol) was added, and addition of the same amount of the reagent was repeated again after another 3 h. The conversion was then found to be stopped, the mixture was filtered, the solution dried over MgSO 4 and evaporated. The residue was purified by column chromatography. The crude product was isolated as a 
Ethyl (9ßH)-6-methylcyclopropa[9,10]ergoline-8ß-carboxylate hydrochloride (7)
Yield 
